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(54) DEFECT INSPECTION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a mask inspection 
device by which the defect in the pattern of a sample 
can be quickly and accurately inspected. 

SOLUTION: A plurality of electron beams EB11 to EB31 
formed by a mask 3 are simultaneously scanned on the 
region corresponding to a plurality of regions of a 
sample 8 by means of deflectors 4a and 4b, and the 
secondary electrons SE1 1 to SE31 from the sample 8 are 
introduced to detectors M11 to M31 by means of a 
multilens 9 having lens apertures 901, 902, and 903 so 
as to be detected respectively- As a result, the pattern 
in a plurality of regions of the sample 8 can be 
simultaneously inspected. 
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str IE a >b <d mi- & * n-en & m 1- 5 & as si £ ^ -r * 

lWIBIW*»bro*^S:lWrE»ttl«l--tJx-Pix*<*«w 

*«Sr««N-5{*«te4:*#U i!ME**r0>?La»&lltrfiE 

[if #16] »**l~5WV^i"n*»fcB«E«)^fft» 

*4>fci-5Sn<&#ffi±»-*fr*»xEBU WIE«i5cco 
^tu^SrmiiE^ i <omm t m-L-xmtim i (Di&mi. •? * 

fcS^«:#r*JB2©#E±te*ft-e*tE«Ufc:r. t 



(2) #M¥9-311112 

2 

«B5±l=*ix-e*LE«U, (Jf(IB**«>*Ul«*Wlia*2 

m 3 «?*B±fc:-t;H-€ r ftEB UfcC ir &W&t -tZXfa 

[it*iS9] »#j*8fcE*<B$ctt**SBfc*s^ 

Xs 

S»*fl=Sr*fc-t-« t , lWia«»±<Offif«ft ; f-«SlBH*t^ 

20 mmi/>-s(T/<—^-*r<Dfflaffim : k*:% < 

[If #« 1 0 ] if 3fc*g 1 ~ 9 <75Vi*iX*»tCla4fe(73^Pfe 

mm&itiim<o&*\ziiii&.m*tf&A ami- 3 <t 5^, ttr 
mm. 

30 [if*3Sll] ff#*Il 0»-E«w^te«3E3Sai'*5 

1 2 ] f»*ig 2-11 (DV-fiXTJ^iSEttro^ 

40 1 «3*|ftii:J|[*i-5J(5 2«)*i6ilcttife$n5W*lft-T-i» 
[0 00 1] 

^-^<7?^P(&4ri«jS^oiSiffiJ$l'^-r 3 r i: S 
[0 0 0 2] 

50 ^(DT'n— 7 f -(?ttW±***UT*W*»t>**-f2»2»C 



3 

[0 0 0 3 J 

[0 0 0 4] *«Moa»tt, ■f*W<0/<*~>'0£:R&S: 
[0 0 0 5] 

(1) Hl^»iJ:#»tT»W-*-Si:> 
±-5>:RS«*««tt, **^«r«a^-il»EBll'-EB3jl 
^K^8_hr^^b, RJSfa^fc^S Ell— S E31 
^#^&T-^EBll~EB31^^t^mUr^8± 

<ds < # — >-<dm& §:^s-r 5 r. 1 <t o x ±a^o a $) % 

(2) B*«l^«Wtt, ^^-vds»fi8**tfc§*»8 
^ffir^K^-jBEBll-EBSlSrHgltU KW- 8 a> 

T-S Ell— S E3lSr«tH-rs^ t^J: 9fitTffi/** — i'tf) 

^J»EBll-EB31*Jgj**f-5lfr-^^a3 fc. W 
««^J6EBll-EB31tf>#**. f*W8KttWe>ixrt: 

jfg{Bft&4a, 4 b tW8^fe^«^-SEll-S E 
3l^^4x^^tti1-^^ffi|§Mll-M3l^*i-^)-v^ 
tftttiSHfc, fW8^b^S^SEll-SE31&^t±5^ 

Mii^M3i^*n j en*<*»ofl; j F^vX9 o i, 9 

0 2, 9 0 S^mv/uflfl/yXgf 9 t Srfllx. 

(3) HZ^JCftWTRW^Sfc, W#«3<MB93 
Wttffi^-jftE B 11~E B31C0*t3N- 8 ^<DA%i3jfa ilW 

E B 1 1- E B 31 <£> A#J1ttfc:# LT^ffiKtt^M* 
Sr«fc-t-*AX21±fc»lll*M2lSr, fiAXll, AX31 

(4) H3»n»«;#lt-CRM-t-5t, W#*I4(D#93 

fia*»»**^7L3 a ^w-r^s«3 1 u mm<v?L3 

a ^feW^ffiS-e^Wttffi^E B 11- E B3l£07feS&S 

(5) §*#*B5 0$8W!l** «*3S3^ia4fe<^^|Sfil*3£iS 



(3) 4*HW9-311112 

4 

^ffcc£>?L 3 a ii^WK T-cD^S&T-a E B 1 1- E B 
3l<75)tKft^"C^L<45J:5^, #«rfe 1 1 tf**K 

So 

(6) H5K#l£ttttTK0I^«£, W#*B6CO3B0! 
li, »*JS l - 5 <ov ^-rnd^c:ia<6o^Pi&«l3E3S«tw*3 
V^T, ««^>tt^F u^Xl 8 1-18 3£fW8±<^# 

10 m*M=-ltMt£«r 4: -TS * 1 0#B±fc-tn-PftE« 

u «iSc^^m^Mii-M3i&^i co3*a5i:P]*i>-e»i 

(7) »*«7©JSMtt, li*^l-5cov>-r^^f2 

. «ffi35? TOP S nfc^Wtt^JRS ^ £ $xtzMWt<0 u v 
X7^fti8i-i8 3t*ot, :«a«i/y 

Xr^-ft 18 1 — 18 3 ^^SScO^tti^Mll- M31 

20 18 1 — 18 3 £rili§ Lfcffi^co 5 % 

Bf^^m j f^*^tH^Mll-M3itr^< 7t^C0^/b 
^BBP«1 9^KS 0 

(8) »*«8<7?»Mtt, »#«7|cE<fe<73^tt««£K 
girjoV^T, ^ifccO l/yX7/^ft 181-183$- 

ip 1 9 i-i 9 3%micommkm>\j>x*m<Dmm£ 

**^*W»M11^M31*»2 <^3*Et R^*2 0« 
30 ffii 9 **S*SSr#i-5 JS 3 <&#ffi±fc*ix**JB« 
bfc. 

(9) H2fc#£tt#T«m-*J:. »#*9 0»?U 
ft, i«*^8^fS^co^|i(S^^Bir^v^T, K**ffifc 
A*tt^lfia^»EB 11-E B3KDAttl*^^t UTi 
S5S*t*#S:«fc"t"«iAXll~AX3li:, W^8±^W 
m&^Bf^M&k uyXT/N-ft 1 8 1-1 8 3CQ* 

SrifiStt J 11- J3lt^/£1-^/^#W£<t\ 
X7/^f t 18 1-18 3^|Pffii^ < 

(10) H4K:»fctt#TKWi-«>i:, »*« 1 0 0?3S 
40 ff*^l-9^^-f^^{rf5«c(D^PiS^ig«(c 

*5V*T\ •^^« : 3F-U'^X3SB9S:iiiflLfc« J ?-SEll 
-SESl^^K^H^^f^t-SST-fi^l 6t, tttU 
»Mll~N31C9#*ti:«?-SEll'-S E31*5#/r AH-T 

(11) H5(c»jES#Jt"CRMi-«4:, IS*:^ 1 1^ 

1 6 (0S;#^«-r 5 v'-A- K 2 0 SrKttfco 
50 (12) H2fc#lS«-|t-CttM-r5t, 2<0* 



5 

[0006] ( i ) 2 os&BB-ett, tr- 

& 3 $ HfcHR^fftfi?* E B 1 1- E B 31 

Ell—S E3lSr«^-^^X9 0 1 , 9 0 2, 9 0 3 ^ 

•r z^jv^-m^ \s ^x^e 9 -ctttb*Mi i-M3 1 t^sn > 

(2) »*^S3W5Seg-efi, #«&^IIEB11-EB31 

(3) »*«4<o«w-e», ir-A»j*^a^«j**tL 

timWmi3 a a>fcfWffiS^W«»^i*EBll — E 

(4) m&msvmmxte, ««r&i iwu «^co?L3 
a frb m*m * t^tieT-s e b i 1 - e b 31 <n 

(5) »*3S7w*^-e(i, ^fj|pfii9i:a»^ 
l/yX7/Wt 181 — 183<£9HV ^fiH s BttJP £ 

8 3 LfcttT-S E 11 — S E31tt;&ffiSMll— M31 

(6) W*«9W3BPJt?f±. S Ell-S E31^»ffi 
flt*^/h$*^[6]^fc5 uyXT^ft 18 1 — 18 
3liif^^)W!PDB«Sr*:#< Ufco ^tti^M 
ll-M3ilcAlti-^«^a^ 5 P2p'ft:Sn^ 0 

(7) W#*Si 0<7>*BJ3-m, ^ft^^yxstg 
SriiiflUfc«?-S Ell— S EZlZ^tfo^tlZMfa-tZm 

+mfami »assMii—N3i<o#>«r^a^-s eh 

-SE31^#*AtH-£ <£ #««^I«B1p]» 1 5 
TWS*lH^EB11-E B3lSr£*Lfci#K, ^8 
T^^S-^S Ell-S E31^ffl^Mll-N31<7)#*iC 
A«-t-5«t «^«fi*l 6#«^-SEll-S E31 

(8) KDmmxn^ ^^h^oiit^i/y 

[0 0 0 7] fc*3, **Wo«^S:KW-rSi:E1*aSr 
[0 0 0 81 



(4) #BB¥9-311112 

6 

Wr*t^*K£*u l 1 9 

mmTHKOy^f^tr 6fi\ y «J t fiSt* 5 #f*H- 3 

SWb*vrv^ 0 m^Bfc-?*? 3\z.mit£ih&k* ?L 

10 3 a ^mmVfzm^X <9 1 8*<£>S^-tf-^EBll- 
EB36^j*$ix5o El "CttttffiiRI— 

^^tl5 3*(^i^e-AEBll, E B 21 jo J:T>*E B 

"So 

[0 0 0 9] -^^^ 3^ct9^*nfc«^-tr— AEB 
11-EB31J3;, uyX5, 7t££oT«W8±tdfett£ 
tl&o 6teT^— ^-t, 4 a, 4 bf^HT-t: — AEB11 
— EB3l£|3i$iBft^5Mfa*Tfct) , <BIpJ»4 a, 4 
«£ 9«T-tr— -AE Bll — E B31tf^***8 JbK*5l^C 
20 7^^*2ESixSo SE11, SE21, S E31J*K)|5f8<£> 
firF-tf— AEB11, EB21, E B31<0flgft^&j6*tij$ 
it 5 2^m^-trfoo-t> ^i/yX90i/yXr^ 
9 0 1, 9 0 2, 9 0 3 Sriiia-f-StfiO^&So ^ 
yX7/<-f -\»901 — 903 Lfc 2 #C«T- S E 

11— S E3i(i^^ix^^MP4El 0<omu 10 1- 

i o s^mmvt^ks m^-*fiS««o«itb«Mii-M3i 

CiotiHi^^ ^/i^u:/X9:Jo iO^rA^BflP 
4E1 Ofi, fi(ft«4 a, 4 bcoSJBE^if ncDi:#ir«^- 
fcT— AE Bll^fig^t^, UyX7^ft9 0 1(7?^ 

30 fei^BBP 10 1 <D*.bAm— 1ft J n ±lzEH££iiZ>£ 
5fwfflPfig$nT^5 0 L/yX7^-ft9 0 2 

*3<fcVBBP 1 0 2tttt J21±^, uyX7^-fir9 0 
3 4oJ;t> + MP 1 0 3fitt J3l±l^^n- : eH@ag$^TV> 

WJ2lS:5fei»t"rsspffiSBtt"Cfcor, T^^^flg/i^ 
^SStS^JR^bfi8;5o 1»tB*Mll— M31^5><??ffi-S-tt 
«*»3ai3Bi 2-?#mZinZ>kki>\^ Jtttl§IESl3 

40 £>3 0 

[0 0 10] v/^i/yX9*3j:t;^fBSPg 1 Olz 

i«n?n«EV9, vio (V9<vio) ^EPios 

nx^^, *fc, ^^u^X9o«ffitttfcs|6|.8ofl;tl 
<^:*9^S<S:^^I^Tv^s 0 iEV9*3ttfViOB, ^ 

^=¥2 e VcD2^mT*^L-C«if4 8 1/^X7^- 
ft9 0 1-9 0 3 i:^*ftB8«^**J:5^PaESn 
tl^o P 9*3itfP 1 Ol^f l/yX9 t-^/^P 
PSl 0O|«P#aff<^^sK7 i V^^/i^ffi<^«ll&S*Lfc 

tiCDT-fo^, - ; en-?J^^^p^8^IlJ^atc^oTv^s 0 

50 itlb, uyX7/<-f t 9 0 1-9 0 3*3iyMP 1 0 



(5) 
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1-1 0 3li2*i : flw»ttfll/>Xi: UTffft 
-5c uyX7/^ff 9 0 1-9 0 311 J: 1 9^fico2 
ft« J PSr«it±l*Mll~M31(^*ft 5 C t tfs-e# 3 ± 5 K 

X^ffl^rWU"CV^T2 0cm : f*^lfiP 10 1 — 10 3<D^ 
^«c^snsfc*, &BP101-10 3«j;i/y 
X7/>-ft 9 0 1—9 0 3^Jt^<T/>*V\ 
[001 1] n^±5(-, KJpfS^b^^MPtRl 0 

0 1 — 9 0 3fcj;tfflP 1 0 1 — 1 0 3&thl'>'Xk U 10 
T^ffi"t-afc»> «Jp|-8^blftiilSixS2 3!k«^-S:Sai* 

A<tftffi«Mii-M3i"e«tUi-5r i^"e#4o 
pp i o l — i o 3cos«^i/^$<^v^trfi|nTv^6fc 

2 s e 2 1 i)m ta^M 1 1 ^M3 1 i z a tt-r zmmtm 

[0 0 12] $e>Sd, l/yX7^ft9 0 2<^I«i: 
Jt^i/yX7^-ft 9 0 1, 9 0 3<^ffiW<^*ds^:# 
< 43 £ 5l:R£Siit^5o El 2 (a) 13, r coffin 
co3v^tPJ^5f^<7>E]T*fc9, l^t^ AEBli, *20 

(call *cos fill) * <o21 : (o?31 

9 0 1, 9 0 3<DSEfttf|a>ll, co31$: 
[tfc2] a>ll=co21/c o s 011 - (2) 
Q)31=co21/c o s 031 (3) 
trnfe-tZo *<Z>*S*, 1/^X7/^^901^^:^ 
9 0 3 ^A*ti"5 2#cm^f ^fi, -t**fc^«ltU*Mll*3 

19 ^ «a»a*aS|eo JL1"6o 4*5, f|P 9 0 1-9 0 3l; 30 

(2) , (3) 

[0 0 14] m^F-tr— ASrKW^SElcBgltbT 2ft« 

fcasT?#So *<oltit> s SE^Jtt-Jfc^T2&mT-*;^ 

[0015102 (b) liKW8±^)jsS«Snfcl 8 CO 
fE^F-tr— i^EBll— EB36S:*bT*3!9, WW 8 «: V 
X7fiiJ^b*fciaT-*So ^X5, 7<0*|/h*S:l/ 
10tt5t, KJ|e(-8±ir)fgfft$^«^tr-AEBll 
— EB36J1, ^#^^0. lMmftttfyf^l 0 0m 50 



*EB21, E B 31^fW8 fc:ASt"t-5 El "Cfc 

2> Q *^tr-A^W»^BR«-*ixfci:*l-«*-r*2* 

2 2te«^»w*tt£u c o s Q^foffl-rZo #mm<D 

mt&X^ «T-tf-AEBll-EB31*WJ|S|-8<OnB{C» 
LT#4KA*tS*5fc». « J ffcf-AEBll~EB31<Z> 
Att*[fi]fc«ffiRltOi8«^fcS**AXll, AX21, A 

[0 0 13] BI2 (a) ^jol^T, 0 llttWlAXllttt 
J ll^^i-A. 0 31tt«AX3l2:ttJ3li:ODj*-f 

coll, o>21*3j;t/Q)31(iU^Xr^— ^-Y 9 0 
1, 9 0 2te£Xf9 0 3cOiL^-efo^ 0 4*5, WAX 
21#cfctfJ21tt— SfcL-C^So *<Dlt#>, 4^yX7/< 
— ^Y 9 0 1-9 0 3^A*t"f"5 2*m^-i^Jt^, 



c o s 031) — ( 1 ) 
m£:fc5o t«U M8iiUyX5, 703ttt^*fL 

5fc#>l-, 0. 1/im, lOOitmiUt^o If^l 
S4a, 4 bO«ft*£Kf48±T-x, y^fr^n^ 
til 0 0/imtt5t, l*3|S|-8±l::*5l^-t 3 0 0. 1 /i 
mX 6 0 0. 1 mA^«*^ s l3WF*-*3£$ixSo 
ft, K^8&x*fctty*lftl^t(iU-rpi«^3iES:ff 

tf— AEB11— EB36-CK3|s|-8±<^*45S«SrRl^w 

[0 0 16] *^J£cD^ffiTi^, K3^8^j£HdSu^X 
5, 7<7?3tttl^*tUTfflV^TV^5fcit), 5ttt^b«iX3t 
fcf—AEB 11, EB3lCltf;>^*D<5 0 ^ 
fcat>* El 2 (b) 5lru>X7 ^8*^8 ^rcogE 

5^UTV^§ 0 44b\ 
*HJft<!9^ffit?tt, «^tf-AEBll— EB3l£IW8 
^C3EtUT«4^Al4■UTV^5^^ SlftA#t"CfcoT t> <t 
V\ -t<?3»^, »Att^±S»*Sr»<te^«i*, i-ft 

^ x i/^X7/-ft9 0 1-9 0 3tD^#$SrJH^ 

[0017] -® 2 <DmM<DM1§- 
m 3 (±*38MI-«S^Pfe»*»«^* 2 O^ttWJ&lBS: 
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<omi»T^1tX7\^ flrF-tf-AEBll~EB31«r» 

8 <E>naitj£* -e<ofig»* s «^ tr— a ic ± o -c-tave 

S^b^X^ 3 0 1 <Dffln3 Ola £ "CcDSgSg;^t2^£ 
(a) (0^^ 3 0 1 ttt#MP 3 0 1a *0^«t 5 4 

titwtmzmi&r z> z t k * o -catfc** 5 v u<45i5 
i^^/s^n, — [33 (b) cq^^^ 3 o 2<nm&\z 

12, 1 1 0ftW-mVt(D^*? 3 0 2 Srl^XSK 

5l:«^HTV^o 3 0 2<£>»'§\ f£F48_bl£ 

R^«^lf-A&»± 5 ^3^^^ MP 3 0 2 

[0018] 13 (a) tC*H-£9^ tT-^EB 
ll*3j:0 { EB21lrHL"C, U^X7 ;6><b Kft8 *T?OfEg 
Bto^SA zt?*>ofc46^, i/yX5, 7£>*B/h*«:l 

A z «:tt/hS<-t-5e -^^^ 3 0 2(Dm<&h¥\mx*fo 

a. 

[0 0 19] n^j: |>W8<o«#iaSC-CI!flP 3 
0 1 a ^ z*t*m^EIIIS:«ASr iir iot, 

^ 0 (32 (b) f;i^Ut«fc5K> y«^f^^«^ 

t ic i o T r htilEt 5 ^ i: S. 

10 0 2 0) -m3<Dmifc<nj&m- 

mTmx&V. HI tl3— ^SB^IiP-oWF-^SrWU 
fc„ ±aibfc01 (O^gT-li, l^t'-AEBll-EB 
31«r;jfe£-f 5fc*tf>iBlfiJ*4 a, 4b&v^^3tl/> 
X5 fc<7?ra^ia«Lfc*S, BI4C03S«T*tt, «Ip]«4 
a, 4 b<Dft9t^ffifa3§l 5^1/>X7 kVtiftQ t<n>m 
\zm-ftCo #l/yX7/<-ft9 0 1-9 0 35' 

iiiflLfc2&«^u:#jEUt. «r^]« 1 6 ^s-ttL-Pixaa 
ttb^^o 1 7tt«m»l 5*5iVl 6Sr*J»-t"5»J«l 

igBS-c*>s. *<ni&coffimzmi<nmmkmmxhz> 0 

[0 0 2 1 ] ffilRl*l 57?«^tf— ^EBll — EB3lSr 



(6) teM¥9-311112 
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%2&m*<D^m&m^k~tz>o *(om^ u^x 

T^-f-t9 0 1 — 9 0 3 £fflii§L7h2&m^^vl^ 

mx*\±. mfa$si 5<D^\zmm^x2^m^sEn- 

SE3lS:«fgJ»l k^X7/>'-ft90 1 

— 9 0 3*jffiiflLfc2ft«^-*s-r/uf L 5Bp4Ki OcDgfJp 
+ ^AIt-t-*J:5^«JfflJ|l]Kl 7\z£vXfflm&ti 

[0 0 2 2] CTili, IBftlS 1 5 (Ommfe* 0 (V) 
t Ufc^t^*a»Mll^M31(Om**s*^i:tt*«|fii 
Si e^aJESr^tolEfftr-So flUfaSl STlf 

£ 0 

[0 0 2 3] -»4 (OmfaCDMm- 
20 H5tt**M«r«4^tt^aE»<t^»4^|ltt^«* 

**{*U **5SB»Sr4>^^RWi-*. 1 8ttu^X 
T^ftl 8 1 ( 1 8 2, 1 8 3 Srtt5v;uf i/y 
X, 19I4MP 1 9 1, 1 9 2, 1 9 3^tt^v;^ 
BBR=E-e*>«9, HI (03S«^'-^/^U'^X9 43j;t5^u 
«Pil 0(^JSLTV^^ o ua>U u^X9 

11— M31t>¥ffi±^EK$nfcdS, ^fu^Xi 8*5 
J:t>VyUf|pSl 9t*K^8±Ol^tr— ^EB21to 

1 1 -M31 fc — A E B 21 coftg*f S: 4M> £ -T S 

±KK18;*;h/t^S 0 Jfel^ ' ^A^Mnttl 9C9MP 
1 9 1, 1 9 2, 1 9 3(ittJll, J 21, JZlfrbTIn 
tttll:^Sftti>*, <nit$>. 1/^X18 
SriiiSUfc^^lf— ^E Bll, EB21, EB31J2, -ttt 

-eaxtisfasi 6t«$w:^aotip i9i, 

1 9 2, 1 9 3dWcAltt«« 
[0 0 2 4] 01*3iVia4^3S«t?tt^^Xr 
9 0 1-9 0 3as¥ifi±i;iER$Jtx5Jt*, U 
40 yXT^ft 9 0 1 lil/yXT^f-y 9 0 3J;H 

— ^--T 9 0 1 WiPia<Z)^l/yX7/^f^ 9 0 3 
iDAf <45 0 L^b, H5<7)Si1?lt u>XT/< 
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